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[Document Name] Specification 
. [Title of the Invention] METHOD OF CONTROLLING SECRETION 

OF GRANULES 

[claims] 

[Claim l] 

A method of controlling granule secretion comprising 
performing a treatment to increase or decrease an activity of 
calgranulin on a cell line having granules secretion 
capability, thereby increasing or decreasing granule secretion 
from the cell line. 
[Claim 2] 

The method according to claim 1, wherein the cell line 
having granule secretion capability is neutrophils or 
neutrophil-like cultured cells originating from a warm-blooded 
animal . 

[Claim 3] 

The method according to claim 1, wherein the calgranulin 
is calgranulin A, calgranulin B or homologue thereof. 
[Claim 4] 

A method of determining a granule secreting reaction by 
changing an activity of calgranulin in cell line in order to 
control the granule secreting reaction in the cell, 
comprising; 

a) treating the cell line having granules secretion 
capability with drug to prepare the cell line having a 
permeabilized cell membranes ; 

b) adding various concentration of calgranulins and 
water-soluble calcium to the cell line having a permeabilized 
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cell membranes, and incubating the cell line in a incubator 
controlling temperature and humidity for a proper period; and 
c) determining the amount of substance secreted. 
[Claim 5] 

The method according to claim 4 , wherein the cell line 
having granule secretion capability is neutrophils or 
neutrophil- like cultured cells originating from a warm-blooded 
animal . 

[Claim 6] 

A method of screening substances which inhibit or 
activate a granule secreting reaction , comprising existing the 
substances -to be screened in a determining system of the 
method described in claim 4. 
[Detailed Description of the Invention] 

[OOOl] 

[Technical Field where the Invention Belongs ] 

The present invention relates, to a method of controlling 
secretion of granules from cell lines having granule secretion 
capability, preferably secretion of granules from neutrophils 
and to a method of screening drugs which inhibit or activate a 
granule secreting reaction based on the method of controlling 
secretion of granules. 
[0002] 
[Background Art] 

Neutrophils play an important role in the control of a 
living body . A maj or function of neutrophils is to migrate 
against bacteria and microorganisms which invade into living 
bodies to eat the bacteria and microorganisms , thereby 
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rendering a sterilizing effect. In one sterilization mechanism 
of neutrophils, sterilization is effected after fusion of 
phagosomes and granules by the action of bactericidal proteins 
and proteases which are present in the granules. Although 
bactericidal proteins and proteases which are present in 
neutrophils are important sterilization substances, their 
excessive production and secretion are known to in.timal injure 
of blood vessels (Fahey, T. J. et al., In Update Pulmonary 
Diseases and Disorders (Fishman AP, ed) (1992) McGraw-Hill, 
New York) . 
. . [0003] 

Intimal injury of blood vessels is deeply concerned with 
adult respiratory distress syndrome' (ARDS) (Weiland, J. E. et 
al. , Am. Rev. Respir. Dis . (1986) 133: 218-225), injury by 
reperfusion after ischemia (Cavanagh, S. P. et al. Cardiovasc. 
Surg. (1998) 6: 112-118), glomerular nephritis (Jennette, J. C. 
and Falk, R. J., Am. J. Kidney Dis. (1994) 24: 130-141), 
cystic fibrosis (Greenberger , P. A., J. A. M. A (1997) 278: 
1924-1930), rheumatoid arthritis (Chang, D. J. et al . Semin. 
Arthritis Rheum. (1996) 25: 390-403), chronic bronchitis 
(Hoidal, J. R. , Semin. Respir. Infect. (1994) 9: 8-12), spasm 
of blood vessel (Merhi, Y. et al . Arterioscler. Thromb. (1993). 
13: 951-957), asthma (Borson, D. B. et al . Am. J. Physiol. 
(1991) 260: L212-L225) , peripheral circulation disorder and 
angina pectoris (Merhi, Y. et al. Arterioscler. Thromb. (1993) 
13: 951-957), hypertension (Dzau, V . J . , Am. J. Med. (1984) 
77: 31-36), arteriosclerosis (Belch, J. J., Curr . Opin . Lipidol. 
(1994) 5: 440-446). Therefore, the substances which inhibit 



secretion of neutrophil granules are thought to be useful as a 
therapeutic drug for treating diseases associated with 
secretion of neutrophil granules. 
[0004] 

However, the mechanism of secretion, of neutrophil 
granules is not yet elucidated at present. An increase in the 
calcium concentration in neutrophils is known to be inevitable 
for secretion of granules. However, no molecules which are 
activated by an increase in the calcium concentration and 
induce granule secretion are known, therefore, there have been 
no specific neutrophil secretion inhibitors practically 
developed so far. 
[0005] 

The study. for specifying intra neutrophil molecules which 
are activated by the increase in the calcium concentration and 
researching compounds which inhibit such molecules are 
expected to contribute to the development of an effective 
preventive and/or treating agent for diseases or conditions 
associated with secretion of neutrophil granules, for example, 
adult respiratory distress syndrome (ARDS) , injury by 
reperfusion after ischemia during acute myocardial infarction, 
glomerular nephritis, cystic fibrosis, rheumatoid arthritis, 
chronic bronchitis, cerebral vasospasm, asthma, peripheral 
circulation disorder, angina pectoris, hypertension, and 
arteriosclerosis. 
[0006] 

There are three types of calgranulins : - calgranulin A 
(Burmeister, G., Immunology (1986) 171: 461-474) (named as 



S100A8, MRP 8 , p8, or LI light chain), calgranulin B 
(Burmeister, G., Immunology (1986) 171: 461-474) (named as 
S100A9, MRP 14 , pi 4 or LI heavy . chain) , and calgranulin C (Dell* 
Angelica, E. C, J. Biol. Chem. (1994) 269: 28929-28936) (named 
as S100A12 or p6) . 
[0007] 

Calgranulin A is a calcium-binding protein with a 
molecular weight of about 8 kD , calgranulin B is a calcium- 
binding protein with a molecular weight of about 14 kD , and 
calgranulin C is a calcium-binding protein with a molecular 
weight of about 10 kD and they are classified in, the S1.00 
protein . 

Calgranulin A and calgranulin B were cloned by E. Lagasse 
et al. and their whole amino acid sequences were reported in 
1988 (E. Lagasse and R. G. Clerc, Mole. Cellular. Biol. (1988) 
8, 2402-2410). Calgranulin A and calgranulin B are present 
specifically in neutrophils and monocytes and occupy about 5% 
of all proteins in neutrophils or monocytes. 
[0008] 

As a finding suggesting intracellular physiological 
functions of calgranulins , the action of calgranulin A and 
calgranulin B inhibiting the activity of casein kinases I and 
II has been reported (Murao S. et al. J. Biol. Chem (1989) 
264: 8356-8360) . 

However, physiological functions of casein kinases I and 
II in neutrophils and monocytes are not yet clarified at 
present. As the findings suggesting -extracellular 
physiological functions of calgranulins, the function of 



calgranulin A to increase migration of neutrophils and 
monocytes (Geczy, C. L., Biochim. Biophys . Acta (1996) 1313: 
246-253) and the antibacterial activity of calgranulin A and 
calgranulin B (Murthy, A. R. K. et al., J. Immunol. (1993) 
151: 6291-6301) have been reported. 

However, the only calgranulin which exhibits 
neutrophil/monocyte migration activity is mouse calgranulin A. 
Thus, this is not a physiological activity common to other 
warm-blooded animals including human. The antibacterial 
activity of calgranulin A and calgranulin B is due to their 
capability of trapping divalent metals in a solution essential 
for the growth of bacteria. The activity would not be a 
physiological function specific to calgranulins . 
[0009] 

Only little is known about physiological functions of 
calgranulin A and calgranulin B at the present time. The 
action. of calgranulin A and calgranulin B to control secretion 
of neutrophil or monocyte granules has not been known at all. 
Calgranulin C was cloned by J. D. Gottsch et al . and its whole 
amino acid sequence was reported in 1997 (Gottsch, J. D. et 
al., Trans. Am. Ophthalmol. Soc. (1997) 95: 111-125). 
Calgranulin C. is known to be present in granulocytes, but 
whether calgranulin C is present in other cells is not known. 
Neither, is its function known. Thus, the effect of 
calgranulin C on the control of the mechanism of neutrophil or 
monocyte granule secretion has not been known. 
[0010] 

[Problems to be Solved by the Invention] 
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An object of the present invention is to provide a method 
of controlling secretion of granules of cell lines having 
granule secretion capability, and a method of screening drugs - 
which inhibit or activate the granule secreting reaction based 
on the method of controlling secretion of granules. 
[0011] 

[Means to Solve the Problems] 

As a result of extensive studies to solve the above 
problems, the inventors of the present invention have found 
following methods: 

a method for controlling granule secretion comprising . 
performing a treatment to increase or decrease an activity - of. 
calgranulin on a cell line having granules secretion 
capability, thereby increasing or decreasing granule secretion 
from the cell line; 

a method for determining a granule, secreting reaction by 
changing an activity of calgranulin in cell line in order to 
control the granule secreting reaction in the cell, 

comprising; 

a) treating the cell line having granules secretion 
capability with drug to prepare the cell line having a 
permeabilized cell membranes; 

b) adding various concentration of calgranulins and 
water-soluble calcium to the cell line having a permeabilized 
cell membranes, and incubating the cell line in a incubator 

controlling temperature and humidity for a proper period; and 

c) determining the amount of substance secreted; and 

a method for screening substances which inhibit or 
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activate a granule secreting reaction, comprising being .the 
substances to be screened in a determining system of the 
determining method described above. Those findings . have led, to 
the completion of the present invention. 
[0012] ■' . 

The cell line having granule secretion capability used 
herein is neutrophils (called neutrophilous leukocytes, 
neutrophilic leukocytes, heterophilic leukocytes, or 
polymorphonuclear leucocytes) originating from warm-blooded 
animals or . cultured leukemia cell strains which can . be 
differentiated into granulocytes such as ■ HL60 cells. 
Neutrophils can be separated from blood of the warm-blooded 
animals or cells which move into the abdominal cavity by 
stimulation such as intraperitoneal administration of casein 
(Biological Chemistry Experiment Lecture, second series, No. 8 
Blood, Vol. 2, 679-685). Cultured leukemia cell strains which 
can be differentiated into granulocytes are used after 
induction of differentiation into neutrophil-like cells by 
using a suitable inductor of differentiation (Biological 
Chemistry Experiment Lecture, second series, No. 8 Blood, /Vol. 
1, 117-123) . 
[0013] 

Neutrophils having permeabilized cell membranes or 
cultured leukemia cell strains which .can be differentiated 
into granulocytes can be obtained by treating, the cells with 
an agent having a function of making holes through the 
membranes by acting on part of the cell membranes, for example, 
a surfactant such as digitonin, saponin, octylphenol- 
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polyethyleneglycolether (Triton X-100) , 3- [ (3-cholamidopropyl) 
dimethylammoniol] -1-propane-sulf onate (CHAPS) , polyoxyethylene 
(20) cetylether (Brij 58), bacterial toxins such, as a-toxin, 
streptolysin-0 , or glycerol, after addition of an amount of 
0.01 JIM to 1000 mM per 1 x 10 7 cells/ml at -4-40°C for 5-120 
minutes Treatment of cells using short electric pulses (an 
electroporation method) to prepare neutrophils having 
permeabilized cell membranes or cultured leukemia cell strains 
which can be differentiated into granulocytes is another 
preferable method of forming permeabilized cell membranes. 
Specifically, an amount of 1 x 10 7 cells/ml of cell line is 
treated with 1-10 KV electric pulses at 4-40°C for 1-30 minutes. 
[0014] 

Calgranulins - are calgranulin A (named as S100A8, MRP 8 , p8, 
or LI light chain) , calgranulin B (named as S100A9, MRP 1 4 , pl4 
or LI . heavy chain) or homologues thereof , those are present in 
warm-blooded animals. Human-type calgranulin A and ^human-type 
calgranulin B were cloned and their whole amino acid sequences 
have been reported (E . Lagasse and R. G . Clerc, Mole. Cellular. 
Biol.- (1988) No. 8, 2402-2410) . Mouse-type calgranulin- A and 
mouse-type calgranulin B were cloned and their whole amino 
acid sequences have been reported (E. Lagasse and I. L. 
Weissman, Blood (1992) 79: 1907-1915). Mouse-type calgranulin 
A and mouse-type calgranulin B show . about 60% of a high 
homology of amino acid sequence to those of human-type 
calgranulin A and human-type calgranulin . B, respectively. 
Calgranulin A and calgranulin B which are present in various 
warm-blooded animals are thought to exhibit comparatively 




small difference in the amino acid sequence among animals. 
[0015] 

In the present invention, a calgranulin activity may be 
any activity based on calgranulin A or calgranulin B, and this 
calgranulin activity can be measured by confirming granulocyte 
secretion capability by using homologue of calgranulin A or 
calgranulin B in stead of calgranulin A or calgranulin B in 
the Example described below. 

Homologues of calgranulin A or calgranulin B are mutants, 
fragments, and derivatives of the calgranulins possessing 
calgranulin activity. The mutants indicate calgranulins 
exhibiting the same activity as the calgranulin A or 
calgranulin B, formed by a natural or artificial gene 
manipulation technique on • a DMA level, for example, by the 
site specific mutagenesis, in which a part of amino acids is 
replaced, deleted, or added (PNAS, 75, pp4268-4270 (1978), 
Necl. Acid. Res., 6, pp2973-2985 (1979), Genetic Engineering 
Principle and Methods, Vol. 3, ppl-32 (1981), etc.). The 
fragments mean fragments of calgranulin A or calgranulin B 
which contains continuous amino acids. 
[0016] 

The derivatives mean calgranulin A or calgranulin B in 
which the functional group such as an amino group, hydroxyl 
group, mercapto group, or carboxyl group is modified by, for 
example, glycosylation , acylation, amidation or esterif ication 
The derivatives further include dimers of calgranulin A or 
calgranulin B, their mutants or fragments in which the 
mercapto group of cysteine residue is oxidized to the 
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disulfide form providing intermolecular S-S linkages, as well 
as mixed dimers produced from calgranulin A, its mutant, or 
fragment and calgranulin B, its mutant, or fragment which are 
bound through an oxidized mercapto group of cysteine residue. 
The derivatives are not limited at all as long as those 
exhibit the calgranulin activity. 
[0017] 

According to the present invention, a method of secreting 
granule corresponding to a concentration of calgranulins added 
to the permeabilized neutrophils or cultured leukemia cell 
strains which can be differentiated into granulocytes, when 
the calgranulins activated in the existence of calcium ion are 
added in various concentration, as a method of increasing 
calgranulin activity and a secretion of granulocytes in a cell 
strains, preferably neutrophils or cultured leukemia cell 
strains which can be differentiated into granulocytes, can be 
provided. 
[0018] 

Azurophil granules (primary granules) , specific granules 
(secondary granules), and storage granules (tertiary granules) 
are . given as granules contained in neutrophils. Acidic j3 - 
glycerophosphatase , /3 -glucuronidase, N-acetyl- j3 - 
glucurosaminidas.e , a - mannosidase, arylsulf atase , j3 - 
galactosidase , a -fucosidase, cathepsin B, cathepsin D, 
cathepsin G, elastase, proteinase 3, myeloperoxidase, lysozyme, 
and the like are secreted from azurophil granules. Collagenase, 
lysozyme, lactoferrin, vitamin Bi 2 -binding protein, cytochrome 
b, and the like are secreted from, the special granules. 
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Gelatinase, N-acetyl- j3 -glucurosaminidase , cathepsin B, 
cathepsin D, j3 -glucuronidase, $ -glycerophosphatase , a - 
mannosidase, and the like are secreted from storage granules. 
Each of the secreted substances can be quantitatively analyzed 
by means of an appropriate method. 
[0019] 

For example, the quantity of myeloperoxidase secreted 
from Azurophil granules can be determined from the rate of 
increase in the absorbance at 650 nm . by a spectrophotometer 
using 3 , 3 ' , 5 , 5 ' -tetramethylbenzidine and a hydrogen peroxide 
as substrates. Lactoferrin secreted from, specif ic granules can 
be determined by ELISA (enzyme-linked immunoassay) using an 
antil.actof errin antibody. The quantity of N-acetyl- j3 - 
glucurosaminidase, j3 -glucuronidase, and a -mannosidase 
secreted from storage granules can be determined by measuring 
4-methylunberif eril which is produced by the hydrolysis of a 
4-methylunberif eril derivative as a substrate using 
fluorescence spectrophotometer at an excitation wavelength of 
365 nm and a fluorescence wavelength 450 nm. 
[0020] 

The amount of secreted granules is measured, after a 
calgranulin and a calcium solution are added to the 
permeabilized neutrophils prepared or cultured leukemia cell 
strains which can be differentiated into granulocytes, to make 
an appropriate concentration, respectively. For example, 5x10 s 
cells/ml to 5xl0 7 cells/ml of human neutrophils which are 
treated with digitonin to make, the membrane permeabilized 
membranes is prepared to 5xl0 6 cells/ml to 5xl0 7 cells/ml in 



consentration, followed by the addition of 0.01-10 jiM, 
preferably 0.1-3 |JM of calgranulin A and 0.01-10 |iM , preferably 
0.1-3 \M of calcium chloride. The mixture is incubated, in a 
incubator controlling temperature and humidity at 25-40°C, 
preferably 30-70°C, for 1-60 minutes, preferably for 5-15 
minutes . 

[0021] 

As examples of the medium used in this incubation buffer 
solution having pH 7-7.4 conprising phosphoric acid, MOPS, 
HEPES , Tris, TAPA, BES or TES containing 100 mM 200 mM 

potassium chloride, 10 mM - 20 mM sodium, chloride and 0.3 mM - 
3 mM EGTA can be given. 

The amount of the substance secreted during the 
incubation is determined and compared with a control to which 
calgranulin is not added. For example, human-type calgranulin 
and calcium are added to the concentration of 0.3, 1 or 3 
and 1 |JM, respectively, and the resulting mixtures are 
incubated at 37°C for 5 minutes, then the amount of elastase 
secretion of above each case is measured. Thereafter, the 
secretion amounts are compared with that of control which 
calcium alone is added to the concentration of 1 pM. The 
secretion amount from elastase rises in accordance with the 
increase of calgranulin activity depending to the amount of 
calgranulin A added. The amount of elastase secretion that 3 |JM 
of calgranulin A is added is remarkably increased to about 8 
times. 

[0022] 

According to the present invention a method of screening 
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calgranulin activity activators, which is used for" increasing 
calgranulin activity of neutrophils or cultured leukemia cells 
which can be differentiated, into granulocytes and increasing 
granule secretion, can be provided. Specifically, a substance 
which is an object of the screening and has an appropriate 
concentration ', for example 1-100 (JM, is selected and caused to. 
be present in a suspension of neutrophils having permeabilized 
cell membranes or cultured leukemia cell strains which can be 
differentiated into granulocytes. Under an appropriate calcium 
ion concentration, for example , 0 . 01-10 preferably 0.1-3 pM, 

a calgranulin activated, for example calgranulin A, are added 
to the suspension to become an appropriate concentration of 
calgranulin, for example, 0.01-10 |JM, preferably 1 0.1-3 |JM, 
thereby screening the substance which increases the quantity 
of. increased granules secretion.. 
[0023] 

According to the present invention a method of screening 
calgranulin activity activators, which is used for decreasing 
calgranulin activity of neutrophils or cultured leukemia cell 
strains which can be differentiated into granulocytes and 
decreasing granule secretion, can be provided. Specifically, a 
substance which is an object of the screening and has an 
appropriate concentration , for example 1-100 JJM,. "is selected 
and caused to be present in a suspension of neutrophils having 
permeabilized cell membranes or cultured leukemia cell strains 
which can be differentiated into granulocytes. Under an 
appropriate calcium ion concentration, for example, 0.01-10 pM, 
preferably 0.1-3 |JM , a calgranulin activated, for example 
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calgranulin A, are added to the suspension to become an 
appropriate concentration of calgranulin, for example, 0.01-10 
JIM , preferably 0.1-3 |IM, thereby screening the substance which 
dencreases the quantity of increased granules secretion. 
[0024] 

A simple method of screening a calgranulin activity 
deactivator can be provided by the calgranulin activity 
activator permeable through cell* membranes of neutrophils or 
cultured leukemia cell strains which can be differentiated 
into granulocytes. Specifically, a substance which is an 
object of screening is selected and caused to be present in a 
suspension of neutrophils or cultured leukemia cell strains 
which can be differentiated into granulocytes at an 
appropriate concentration of the substance, for example, 1-100 
|JM. A calgranulin activity activator at an appropriate 
concentration, for example, 0.01-100 |LLM, preferably 0.1-10 [JM, 
is added to the suspension, thereby screening the substance 
which inhibits granules secretion. 
[0025] 

Granule secretion of neutrophils injures intima of blood 
vessels as mentioned above. Intimal injury of blood vessel 
intima is deeply associated with adult respiratory distress 
syndrome (ARDS) , injury by reperfusion after ischemia during 
acute myocardial infarction, glomerular nephritis, cystic 
fibrosis, rheumatoid arthritis, chronic bronchitis, cerebral 
vasospasm, asthma, peripheral circulation disorder, angina 
pectoris, hypertension, arteriosclerosis, and the like. 
Therefore, the above method of screening the neutrophil 
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granule secretion inhibitor can be applied to the screening of 
a substance which inhibits the intimal injury of blood vessels. 
[0026]' 

Another preferable method of increasing calgranulin 
activity in neutrophils or cultured leukemia cell strains 
which can be differentiated into granulocytes after induction 
may contain induction into cell such as a method using sell 
fusion of calgranulin, a microinjection, a method of using a 
hypotonic solution, a method of using laser beams, an 
electroporation method, and induction into cell such as a. 
calcium phosphate method using, calgranulin gene, a DEAE 
dextran method, an electroporation method. 
[0027] 

Furthermore, another preferable method of decreasing 
calgranulin activity in' neutrophils or cultured leukemia cell 
strains which can be differentiated into ' granulocytes may 
contain a method of taking anti-sense RNA or . anti-sense DNA to 
calgranulin into cells. 
[0028] 

[Embodiments of the Invention] 

The. present invention will now described more 
specifically by way of examples. However, the present 
invention is not limited to these following examples. 
[0029] 
[Example l] 

<Method of controlling elastase secretion of human neutrophils 
according to increasing or decreasing calgranulin content> 

Elastase is a typical, secretion substance which is 
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present in primary granules of neutrophils. Elastase is a 
proteinase which decomposes elastin, an elastic protein 
present in blood vessels and causes hindrance to occur. A 
method of controlling elastase secretion by calgranulin using 
human neutrophils will be described. 
[0030] 

A neutrophil suspension was prepared from blood collected 
from human vein according to the method described in 
Biological Chemistry Experiment Lecture, second series, 8, 
Blood, the last volume, page 679-685. The neutrophil 
suspension was adjusted to a concentration of lxlO 7 cells/ml in 
a plastic test tube using a permeabilized buffer (PB) (30 mM 
HEPES, 100 mM KC1 , 20 mM NaCl , 1 mM EGTA, pH 7.0) and 
incubated, in a incubator controlling temperature and humidity 
at 37°C for 10 minutes. Digitonin (Sigma company) was added to 
the neutrophil suspension to a final concentration of 5-7.5 
]LLg/ml and the mixture was incubated in a incubator controlling 
temperature and humidity at 37°C for 15 minutes. The neutrophil 
suspension was centrifuged at 1200 rpm for 5 minutes. After 
discarding supernatant, precipitated neutrophils were re- 
suspended in PB to prepare a permeabilized neutrophil 
suspension (cell concentration: lxlO 7 cells/ml) . 
[0031] 

The permeabilized neutrophil suspension was distributed 
to a 96-well immunoplate, 200 [il per well, and incubated in a 
incubator controlling temperature and humidity at 37°C for 15 
minutes. CaCl 2 and calgranulin A or calgranulin ' B were added to 
the well of the 96-well immunoplate to final concentrations of 
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1 \m (CaCl 2 ) and 0 |JM, 0.3 pM, 1 (JM, or 3 )JM (calgranulin) , 
respectively, and the resulting mixture was incubated in a 
incubator controlling temperature and humidity at 37°C for 5 
minutes . 

[0032] 

The 96-well immunoplate was centrifuged at 1200 rpm for 
one minute at 4°C (using a centrifuge for immunoplate) ., The 
supernatant is distributed to another 96-well immunoplate, 160 
|il per well, and incubated at 37°G for 5 minutes. 10 mM of an 
elastase substrate ( Suc-Ala-Pro-Ala-pNA) was added to the 96- 
well immunoplate. After gently shaking, the mixture was 
incubated at 37°C for 30 minutes. Then, absorbance at 405 nm 
was measured using a microplate reader. 
[0033] 

Results: - The results are shown in Figure 1 and Figure 2. 
Calgranulin A increased elastase secretion of neutrophils when 
the amount of addition is increased so as to increase the 
calgranulin activity (Figure 1) . Assuming that the amount of 
elastase secretion in the absence of calgranulin A is 1 , 3 \JM 
of calgranulin A remarkably increased the amount of elastase 
secretion to about eight times . Calgranulin B increased 
elastase secretion of neutrophils when the amount of addition 
is increased so as to increase the calgranulin activity 
(Figure 2). Assuming that the amount of elastase secretion in 
the absence of calgranulin B is 1, 3 |XM of calgranulin B 
remarkably increased the amount of elastase secretion to about 
seven times . 
[0034] 
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Those results show that change in the amount of 
calgranulin A or calgranulin B in neutrophils can remarkably 
change the amount of elastase secretion. 
[0035] 
[Example 2] 

<Method of controlling lactoferrin secretion of human 
neutrophils according to increasing or decreasing calgranulin 
content> 

Lactoferrin is a typical secretion substance which is 
present in secondary granules of neutrophils. A method of 
controlling lactoferrin secretion by calgranulin using human 
neutrophils will be described. 

[0036] ' 

A neutrophil suspension was . prepared from blood 
collected from human vein according to the method described in 
Biological Chemistry Experiment Lecture, second series, 8, 
Blood, the . last volume, page 679-685) . The neutrophil 
suspension was adjusted to a concentration of lxlO 7 cells/ml 
using PB in a plastic test tube and incubated in a incubator 
controlling temperature and humidity at 37°C for 10 minutes. 
Digitonin (Sigma company) was added to the neutrophil 
suspension to a final concentration of 5 fig/ml** and the mixture 
was incubated in a incubator controlling temperature and 
humidity at 37°C for 15 minutes. 

[0037] 

The neutrophil suspension was centrifuged at 1200 rpm for 
5 'minutes. After supernatant was discarded, precipitated 
neutrophils were re-suspended in PB to prepare a permeabilized 



neutrophil suspension (cell concentration: IxlO 7 cells/ml). 
The permeabilized neutrophil suspension was distributed to a 
96-well immunoplate, 200 Jil per well, and incubated in a 
incubator controlling temperature and humidity at 37°C for 15 
minutes. CaCl 2 and calgranulin A or. calgranulin B were added to 
the wells of the 96-well immunoplate to final concentrations 
of 1 HM (CaCl 2 ) and 0 \}M, 0.3 JLlM , 1 )JM, or 3 (calgranulin), 
respectively, and the resulting mixtures were incubated in a 
incubator controlling temperature and humidity at 37°C for 5 
minutes. The 96-well immunoplate was centrifuged at 1200 rpm 
for one minute at 4°C. ELISA-kit (OXIS Co.) was used for the 
determination of lactoferrin. 
[0038] 

Results: The results are shown in Figures 3 and 4. 
Calgranulin A increased lactoferrin secretion of neutrophils 
when the amount of addition is increased so as to increase the. 
calgranulin activity (Figure 3) . Assuming that the amount of 
lactoferrin secretion in the absence of calgranulin A is 1, 3 
|JM of calgranulin A remarkably increased the amount . of 
lactoferrin secretion to about six times. Calgranulin B 
increased lactoferrin secretion of neutrophils when the amount 
of . addition is increased so as to increase the calgranulin 
activity (Figure 4) . Assuming that the amount of lactoferrin 
secretion in the absence of calgranulin B is 1, 3 fiM of 
calgranulin B remarkably increased the amount of lactoferrin 
secretion to about five times. 
[0039] 

Those results show that change in the amount of 
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calgranulin A or calgranulin B in neutrophils can remarkably 
change the amount of lactoferrin secretion. The results of 
examples 1 and 2 show that calgranulins are important proteins 
to control granule secretion of neutrophils. 
[0040] 
[Example 3] 

<Method of screening a substance inhibiting or activating a 
granule secreting reaction by allowing the substance of object 
for screening to exist in the system in which the amount of 
elastase secretion from neutrophils is greatly increased by 
changing calgranulin activity> 

A neutrophil suspension was prepared from blood collected 
from a human vein according to the method described in 
Biological Chemistry Experiment Lecture, second series, 8/ 
Blood, the last volume, page 679-685). The neutrophil 
suspension (cell concentration; lxlO 7 cells/ml) was adjusted to 
a cell concentration of lxlO 7 cells/ml using PB in a plastic 
test tube and incubated in a incubator controlling temperature 
and humidity at 37°C for 10 minutes. Digitonin was added to 
the neutrophil suspension to a final concentration of 5 |lg/ml 
and the mixture was incubated in a incubator controlling 
temperature and humidity at 37°C for 15 minutes. The neutrophil 
suspension was centrifuged at 1200 rpm for 5 minutes. 
[0041] 

After supernatant was discarded, neutrophils were re- 
suspended in PB to prepare a permeabilized neutrophil 
suspension (cell concentration: lxlO 7 cells/ml). The 
permeabilized neutrophil suspension was distributed to a 96- 



well immunoplate and incubated in a incubator controlling 
temperature and humidity at 37°C for 5 minutes. 

The substance for screening was added to the immunoplate 
to a concentration of 30 pM, and the mixture was incubated in a 
incubator controlling * temperature and humidity at 37°C for 5 
minutes . 

[0042] 

CaCl 2 and calgranulin A were added to the well of the 96- 
well immunoplate to final concentrations of 1 ]HM and 3 |JM, 
respectively, and the resulting mixture was incubated at 37°C 
for 5 minutes. The 96-well immunoplate was. centrifuged at 1200 
rpm for one minute at 4°C (using a centrifuge for immunoplate) . 
The supernatant is distributed to another 96-well immunoplate, 
and incubated in a incubator controlling temperature and 
humidity at 37°C for 5 minutes. 10 mM of an elastase substrate 
(Suc-Ala-Pro-Ala-pNA) was added to the 96-well immunoplate. 
After gently shaking, the mixture was incubated in a incubator 
controlling temperature and humidity at 37°C for 30 minutes. 
Then, absorbance at 405 nm was measured using a microplate 
reader. 

10043] 

Results: The results are shown in Table 1. The secretion 
inhibiting rate of test substances of object for screening was 
determined by comparison with a control which does not contain 
the test substances, assuming that the secretion of the 
control is 100%. Compound 1 and Compound 2 remarkably 
inhibited granule secretion in a system in which the activity 
of calgranulin A was increased and the amount of elastase 



secretion from neutrophils has been remarkably increased. 
Compound 3 remarkably increased the amount of secretion in the 
above system. 



[0044] 
[Table l] 



test substances 


secretion inhibiting rate (%) 


Control 


100 


Compound 1 


61 


Compound 2 


51 


Compound 3 


151 



Compound 1: N- (4-methoxybenzyl) -N- ( 4-methoxyphenyl ) -7- 
piperazinylheptylamine trihydrochloride 

Compound 2: N- benzyl-N- (4-methoxyphenyl) -7-piperazinyl 
heptylamine trihydrochloride 

Compound 3 : 1,1- (di-4-hydroxyphenyl) -2-ethyl-l-octaene 
[0045] 

[Effects of the Invention] 

The method of the present invention is very useful as a 
method of controlling granule secretion of neutrophils. The 
screening method- for screening drags inhibiting or activating 
the granule secreting reaction based on the above method is 
very useful in providing therapeutic drugs for various 
diseases due to intimal injury of blood vessels brought about 
by granules secretion of neutrophil. 
[Brief Description of the Drawings] 
[figure l] - 

Figure 1 shows an elastase secretion reaction of human 
neutrophils having high permeability cell membranes by 
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- 1 * 

calgranulin A . 
[figure 2] 

Figure 2 shows an elastase secretion reaction of human 
neutrophils having high permeability cell membranes by - 
calgranulin B . 
[figure 3] 

Figure 3 shows an lactoferrin secretion reaction of 
human neutrophils having high permeability cell membranes by 
calgranulin A. 
[figure 4] 

Figure 4 shows . a lactoferrin secretion reaction of human 
neutrophils. having high permeability cell membranes by 
calgranulin B. 
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[Document Name] Abstract 
[Abstract] 

[Problems] To provide method of controlling 

secretion of granules. 

[Means to be solved] A method of controlling granule 
secretion comprising performing a treatment to 
increase or decrease an activity of calgranulin on a 
cell line having granules secretion capability, 
thereby increasing or decreasing granule secretion 
from the cell line, and a method of screening drugs which 
inhibit or activate a granule secreting reaction, 
based on the above control method. . 

[Effect] The method of the present invention is 

very useful as a method of controlling granule secretion of 
neutrophils.; The screening method for screening drags inhibiting 
or activating the granule secreting reaction based on the 
method aforementioned is very useful in providing therapeutic 
drugs for various diseases due to intimal injury of blood vessels 
brought about by granules secretion of neutrophil. 

[Selected Drawing] Non 



1 



1 



